Abstract
Introduction
Approximately 1 in 5 hypertensive US adults are unware that they have hypertension (1). Black men have the highest prevalence of premature death and disability from hypertension in the United States (US). The hypertension-related death rate among non-Hispanic black men was 47.1 per 100,000 compared with 17.6 per 100,000 for non-Hispanic white men in 2015 (2) , due in part to inequities in blood pressure control (3) . Although significant improvement in rates of awareness and treatment of hypertension have been achieved among all groups over the past 2 decades, racial disparities in hypertension control remain (4) . In 2010, national estimates indicated that only 49.7% of treated hypertensive black men achieved control compared with 65.0% of treated hypertensive white men (4) .
These data come from surveillance efforts that assume homogeneity of racial groups despite the increasing diversity in nativity and ethnicity among black communities, especially in urban areas of the US (5) . In addition, the social, economic, and other political determinants of health, which are the underlying causes of health inequities by race, also vary substantially by nativity. Past research on health disparities by nativity has primarily focused on Latino and Asian groups, the largest foreign-born minority groups in the US. However, a growing body of research suggests that trends of better health among foreign-born individuals, known as
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the "immigrant health paradox," may also hold for foreign-born blacks (6) (7) (8) .
Inequities in health outcomes by nativity, including hypertension and awareness of hypertension, may be influenced by differences between US-born and foreign-born blacks in the social and behavioral determinants of health, such as socioeconomic status, health-related behaviors, access to care, and the effects of racism or other types of discrimination (6, 9, 10) . Immigration status and acculturation may also affect the health of black immigrants and, in turn, may characterize inequities in outcomes by nativity (6, (9) (10) (11) (12) (13) . We used data from a large sample of urban-dwelling, middle-aged and older black men who participated in a community-based research study to evaluate the role of nativity and other social determinants in hypertension awareness. We also aimed to understand the implications of our findings for public health surveillance methods and health disparities research.
Methods
We conducted secondary analyses of data from a large community-based research program that focused on health disparities affecting older black men. The Men's Health Initiative (MHI), described elsewhere, consists of 2 community-based randomized control trials. MISTER B (14, 15) and FAITH-CRC, both tested 2 behavioral interventions for older black men: a patient navigation intervention to encourage colorectal cancer screening and a motivational interviewing intervention to improve blood pressure control. Eligibility criteria for these 2 studies were 1) self-identifying as black or of African descent, 2) being male, 3) being aged 50 years or older, 4) not having a timely screening for colorectal cancer, 5) having high blood pressure at the time of screening, 6) having English language ability, and 7) having a working telephone. Having high blood pressure was defined by the JNC-7 criteria for non-clinic-based measurements as systolic blood pressure of 135 mm Hg or higher or diastolic blood pressure of 85 mm Hg or higher, with lower thresholds of 130 and 80 mm Hg, respectively, for those with comorbid diabetes or kidney disease (16) . The phrase "black or of African descent" was used, because the initial use of "black or African American" left some individuals who identified as Afro-Caribbean or African uncertain of their inclusion; they believed "black" meant "African American," as it is commonly used in the US. Older men (aged ≥50 y) were selected because of their risk for high blood pressure and other chronic diseases, thus the importance in understanding the social context of risk for this population. Both studies were approved by the New York University School of Medicine institutional review board.
Data for the MHI were collected from 2010 through 2014 via recruitment from churches, barbershops, mosques, social service organizations, senior centers, and community health fairs in all 5 boroughs of New York City; recruitment methods are described elsewhere (15) . Analysis for this study was conducted in 2016. Eligibility was determined using a short interviewer-administered survey and the average of 3 consecutive blood pressure readings. A total of 1,191 participants enrolled in the 2 studies. Of participants enrolled in the MHI, 9 had enrolled more than once, the second record for each of the 9 participants was omitted. Participants were also excluded from analyses if they were missing data on nativity (n = 14) or ethnicity/region of origin data (n = 7), had "other" regions of origin (n = 12), or were missing data for the primary outcome (n = 5). Multiple imputation using the MI CHAINED command in STATA (StataCorp LP) was performed to generate 20 imputed data sets with complete data for all covariates. To reach convergence on all imputation regression models, participants were also excluded if they were missing data on employment (n = 5), having a personal doctor (n = 1), or language spoken at home (n = 2). The final imputed data set included 1,136 participants.
Outcome and independent variables
Because all participants had measured high blood pressure at the time of enrollment, the outcome evaluated in this analysis was awareness of high blood pressure, which was determined by the question, "Has a doctor or health care provider ever told you that you have high blood pressure?" Key independent variables were nativity (born in the US or outside of the US) and proportion of life lived in the US (foreign-born only; for participants born in the US the proportion was 1). Demographic control variables were age, marital status, language spoken at home, and religion. Socioeconomic status control variables were highest level of education, employment status, and poverty group based on annual household income. We created a categorical income measure based on the 2011 US Department of Housing and Urban Development's income limit requirements for housing assistance (determined by area median income, taking into account variation in livable income requirements by geographic area, which is not accounted for in national poverty level) (17) .
Access to care was measured using 3 variables: having a personal doctor or primary care provider, having insurance, and perceived discrimination in health care. Perceived discrimination was approximated using the suspicion subscale of the Group-Based Medical Mistrust Scale (GBMMS) (18) , which measures an individual's perceptions of the treatment provided to individuals of the respondent's own ethnic or racial group, suspicion of mainstream health care systems, and suspicion of health care professionals. This measure had high internal consistency (α = 0.87 for the full GBMMS and α = 0.89 for the suspicion subscale) and evidence for strong content validity supported among a similar PREVENTING CHRONIC DISEASE 
Descriptive statistics
All analyses were conducted with STATA (StataCorp LP) version 14. We used descriptive statistics conducted on the first imputed data set using the MI XEQ command to examine the distribution of each independent variable by nativity. Chi-squared tests were used to determine whether there were significant differences in the distributions by nativity for categorical and dichotomous outcomes. For continuous outcomes, analysis of variance tests were used to determine whether there were significant differences by nativity.
Regression analysis
To take into account the various levels of influence of the categories of variables used in our analysis, hierarchical multiple logistic regression was used to adjust for independent variables. The MI ESTIMATE command was used to include the averages of the 20 imputed data sets for missing values. The first model included only nativity and demographic variables as predictors, and subsequent models included socioeconomic status, access to care, and health-related behavior variables.
Results
Foreign-born participants were less likely than US-born participants to be aware of having high blood pressure (57.8% vs 70.0%, P < .001). Foreign-born participants were generally older than US-born participants (P < .001), were more likely to be married or living with a partner (46.4% vs 18.7%, P < .001), had a higher level of education (17.2% vs 10.1% with a college degree), were more likely to be employed (36.4% vs 24.7%), were less likely to have insurance (57.5% vs 85.0%, P < .001), and were more likely to have never smoked (38.0% vs 15.4%, P < .001) ( Table 1) . Among the sample, 40.6% had no personal doctor and 22.4% had no insurance. Foreign-born participants had been in the US on average for 25 years (standard deviation [SD] = 13.0), or on average approximately 42% (SD = 22%) of one's life.
In regression Model 1, adjusting for demographic variables only, we observed a significant positive relationship between proportion of life spent in the US and being aware of having hypertension (β = 0.863; 95% CI, 0.412-1.314; P < .001) ( Table 2) . This relationship remained after adjusting for socioeconomic status in Model 2, access to care in Model 3, and health-related behaviors in Model 4. In the fully adjusted model (Table 3) , variables with significant relationships with hypertension awareness in addition to proportion of life in the US included being unable to work (β = 0.619; 95% CI, 0.121-1.117; P = .01), not having a personal doctor (β = −0.713; 95% CI −0.998 to −0.428; P < .001), and not seeking medical care when needed (β = 0.337; 95% CI, 0.041-0.634; P = .03).
Discussion
We found that, among MHI participants, foreign-born participants were less likely to be aware of having hypertension than native-born participants, and proportion of life spent in the US was significantly positively associated with being aware of having hypertension (P = .002). Hypertension can effectively be treated and controlled with medication and through lifestyle changes. The low awareness among foreign-born participants may lead to an increase in burden of hypertension-related outcomes that result from uncontrolled high blood pressure. The results of our study may shed light on our previous finding that, among 1,035 black participants, foreign-born black participants had significantly higher blood pressure than those who were born in the US (20) . Our results have implications for both public health surveillance efforts and research intended to determine whether the immigrant health paradox holds among black immigrants.
Although inaccuracies in self-reported measures, particularly those for asymptomatic conditions such as hypertension, are important for surveillance efforts among all populations, our study indicates that such errors are not random but are correlated with nativity and years in the US, and thus may cause inaccuracies in tracking and measuring health outcomes and disparities. This trend may cause errors in surveillance efforts, causing low estimated prevalence of hypertension among foreign-born black individuals and among the black race in general, which is noted as having higher mortality rates and worse outcomes related to uncontrolled high blood pressure (4). To fully understand trends in hypertension rates in the general population in surveillance reporting, these nuances must be considered.
In line with studies of other immigrant groups on the immigrant health paradox, several studies document distinct health advantages among foreign-born black individuals. For example, black people who are foreign-born have lower body mass indexes (21) and lower rates of diabetes (22) , self-reported high blood pressure (11) , and allostatic load (13) than their US-born counterparts. Particularly with regard to hypertension, a largely asymptomatic con-PREVENTING CHRONIC DISEASE VOLUME 15, E121
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www.cdc.gov/pcd/issues/2018/17_0570.htm • Centers for Disease Control and Preventiondition, these findings may be affected by awareness of one's condition, which is in turn a reflection on prior health care use and experience and other social determinants of health known to vary by nativity.
However, our results may indicate limitations in studies on self-reported blood pressure that document support for the immigrant health paradox, as these studies assume that error in the outcome measure would not vary substantially by nativity. For example, one study found that self-reported hypertension increased with length of time in the US and that foreign-born black individuals who had been living in the US for 10 or more years had 58% higher odds of reporting hypertension than foreign-born non-Hispanic white individuals (23) . These results may instead reflect a change in awareness of having hypertension rather than an actual change in prevalence.
We also examined the contributions of several social determinants of health to inequities by nativity in awareness. Research has found that among low income black individuals in the US, foreign-born men are much less likely than their US-born counterparts to report being current smokers (24) . In studies examining experiences of racism by nativity among black individuals in the US, foreign-born black individuals are less likely to report experiencing racism (25,26). Furthermore, in one study, foreign-born pregnant black women were more likely to report experiences of racism if they had immigrated before the age of 18 (25). Because racism is a fundamental cause of health disparities (27), these variations in the experiences of racism by nativity and time in the US may have implications for health outcomes. However, we found that, although many of these determinants did vary by nativity, differences in hypertension awareness remained after adjusting for these measures, indicating that additional unmeasured contextual factors may lead to the observed differences.
Current access to health care and preventive services as well as trajectory of health care access and utilization both affect one's health status, particularly when moving between countries and health care systems. Black immigrants in the US come from different places and regions in the world and under varying circumstances. As more research investigates the epidemiological transition occurring in many parts of Africa and other developing regions from which black immigrants arrive, understanding of risk for chronic disease by place of birth changes. However, in many countries in which health care systems lack sufficient trained medical professionals, population-wide services for chronic disease screening are not possible, which may lead to the potential inequity in awareness of chronic disease by place of origin. Once in the US, lack of access to care because of logistic, economic, or cultural exclusion may further restrict new immigrants from receiving preventive care and screening for chronic diseases. Fear of deportation and other forms of discrimination, which may be increasing given recent trends, may be a serious barrier to obtaining care among immigrants.
Immigration status, visa type, and acculturation may also affect the health of black immigrants. For example, legal, nondisabled, nonpregnant adult immigrants are barred from accessing Medicaid for 5 years after initial entry to the US (28). Some states appropriate state-based funds to cover these individuals, and those with refugee status have access to Medicaid and Medicare. Immigrants are also less likely than US-born individuals to have access to employer-sponsored health insurance (29). After the passage of the Affordable Care Act (ACA) in 2010, permanent residents meeting income requirements were able to access subsidized insurance through the health exchanges regardless of time in the US (30). However, undocumented immigrants remain unable to access health insurance coverage through the ACA, which may contribute to continued disparities in chronic disease diagnosis and management. Among our sample, foreign-born black men had less access to care despite having been in the US for 25 years on average. Current political actions in the US bring even more structural and emotional barriers to accessing care, particularly because of the risk of deportation among undocumented foreign-born individuals. The fear of deportation in addition to variation in insurance status by immigration characteristic further polarizes an individual's experiences with health care in the US.
Our study had several limitations. Our sample included only men with uncontrolled blood pressure at the time of study recruitment, so we were unable to compare rates of awareness to studies that include men who are successfully treated. Also, participants had blood pressure taken only at one point time, so they did not necessarily have diagnosable hypertension, for which a formal diagnosis requires multiple assessments by a physician. Unaware participants with high blood pressure readings were given additional information and were referred to physicians if they did not have a personal doctor. Among our sample, 40.6% had no personal doctor and 22.4% had no insurance, indicating low levels of access to care, which may have led to low levels of awareness among this sample as a whole.
Our study also relied on data collected for 2 studies for which recruitment was not random. Therefore, our results may have decreased internal validity that resulted from the use of a convenience sample in which participants may have been more willing than people in the general population to participate in the parent trials. However, our use of true community-based recruitment, in which participants came from all 5 boroughs of New York City from various recruitment venues, aimed to ensure a diverse PREVENTING CHRONIC DISEASE VOLUME 15, E121
sample. In fact, our study included many participants representative of those who may not have been included in other surveillance efforts that use random digit dialing or other methods for sample selection of hard-to-reach populations (31). Our sample was large and narrowed to only men aged 50 years or older, who are at high risk for high blood pressure and other conditions and who may be targeted by screening and prevention efforts.
Finally, our sample included a small number of recent immigrants, so we did not robustly measure acculturation. Studies of the effect of acculturation on health among black immigrants show mixed results. Dey and Lucas found that selected risk factors and chronic diseases did not differ by length of stay in the US for foreignborn black individuals (32). However, other studies report that the trend among immigrant groups of health status declining with increased time in the US may hold for foreign-born black individuals (23, 33) . Also, we were unable to determine whether recent immigrants were not recruited due to not presenting with blood pressure readings or because they were less likely to be encountered or to agree to be screened or recruited for the studies. In either case, to prevent disparities between foreign-born and native-born populations, efforts to include recent immigrants in research and in screening and prevention services should be considered. Taken together, these limitations may threaten the generalizability of our results.
Our findings that foreign-born black men were overall less likely than US-born black men to be aware of having high blood pressure have substantial implications for public health surveillance efforts and for research on health inequities among immigrants. In traditional US health disparities literature, black individuals are considered as a homogenous racial group despite diversity by nativity, ethnicity, and experiences of the social determinants of health. Therefore, within-race differences by nativity among older black men may skew results of studies that use traditional racial categories or mask additional disparities in a population that may be less likely to reap the benefits of preventive measures.
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